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Abstract
Purpose To evaluate the characteristics of patients referred for dizziness to a Syncope Unit.
Methods This is a retrospective study. Of 491 patients referred to the Syncope Unit of Careggi Hospital in 2015, 198 (40.3%) 
who experienced dizziness alone or associated with a history of transient loss of consciousness were enrolled. All the patients 
underwent an initial evaluation according to the European Society of Cardiology guidelines on syncope. We compared the 
clinical characteristics and final diagnosis of patients referred for dizziness alone (n = 64) to those of patients with dizziness 
and history of transient loss of consciousness (n = 134).
Results The study population had a mean age of 62 ± 20 years (range 16–96 years) and 101 (51%) were female. A final 
diagnosis of pre-syncope was made in about the 80% of the patients without a previous history of transient loss of conscious-
ness. In this group, other diagnoses were benign paroxysmal positional vertigo (6.3%), transient ischemic attack (4.7%) or 
psychogenic dizziness (7.8%). Syncope was diagnosed in the 82.7% of the patients with dizziness and history of transient 
loss of consciousness.
Conclusion Dizziness was the main reason for referral to the Syncope Unit in almost one-third of the patients, in whom pre-
syncope was the most frequent final diagnosis. Otological, neurological and psychiatric disorders should be also considered 
as differential diagnosis, highlighting the importance of a multidisciplinary approach.
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Introduction
The prevalence of dizziness is around 15–30% in the general 
population and 54% in the oldest old [1]. Dizziness repre-
sents one of the most frequently aspecific reasons for refer-
ral to the Emergency Department, after falls and balance 
disorders [2], and according to Drachman et al. [3] it is often 
identified as vertigo, pre-syncope, disequilibrium or light-
headedness. “Vertigo” refers to the illusion of environmental 
motion, classically described as “spinning” or “whirling”, 
and always it reflects dysfunction at some level of the ves-
tibular system. Pre-syncope means that the patient senses 
impending loss of consciousness, without experienced a 
complete loss of consciousness. Disequilibrium represents 
a disturbance in balance or coordination such that confident 
ambulation is impaired. Lightheadedness refers to a sensa-
tion “in the head” that is clearly not vertiginous or pre-syn-
copal, and that is not invariably related to ambulation [3]”. 
Given its heterogeneity, dizziness is managed from different 
specialists [4].
The aim of the present study is to evaluate retrospectively 
the clinical characteristics and management of patients 
referred for dizziness to a Syncope Unit.
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Methods
Between January and December 2015, 491 patients were 
referred to the Syncope Unit of Careggi University Hos-
pital; 198 patients (40.3%), who experienced dizziness 
alone or associated with a history of Transient-Loss of 
Consciousness (T-LOC), have been enrolled and under-
went an initial evaluation according to the European Soci-
ety of Cardiology guidelines on syncope [5]. The initial 
evaluation consisted of a careful clinical history, a physical 
examination (including blood pressure measurements in 
supine and standing position) and 12-lead electrocardio-
gram (ECG) [5]. Those patients in whom a reliable diag-
nosis could not be achieved after the initial evaluation, 
underwent a complete neuro-autonomic evaluation includ-
ing Tilt Testing (TT) in baseline conditions and, when 
negative for 15 min, after administration of sublingual 
nitro-glycerine, according to a validated protocol [6]. The 
test was considered positive if induction of either reflex 
hypotension/bradycardia was associated with symptoms 
reproduction [5]. Neurally mediated syncope was defined 
according to the VASIS classification (Vasovagal Syncope 
International Study) [7]. TT was also a diagnostic tool 
for the assessment of autonomic failure, especially for the 
reproduction of delayed orthostatic hypotension (which 
could not be detected by active standing because of its 
delayed onset) and postural orthostatic tachycardia syn-
drome (POTS).
Carotid Sinus Massage (CSM) was performed accord-
ing to the “method of symptoms” in the supine and upright 
position, 3 min after the beginning of the upright phase of 
the TT [8]. TT and CSM were performed under continuous 
ECG and blood pressure beat-to-beat monitoring (Task 
Force Monitor, CNSystems Medizin-technik, Austria). 
A diagnosis of Carotid Sinus Syndrome (CSS) was made 
if CSM caused bradycardia (asystole) and/or hypoten-
sion, reproducing spontaneous symptoms [5]. A written, 
informed consent to perform neuro-autonomic evaluation 
was obtained from each patient.
In case of unexplained episodes after a complete diag-
nostic work-up, patients were referred to a third level eval-
uation performed by cardiologist, neurologist, audiologist 
or psychiatrist.
We have compared the clinical characteristics and final 
diagnosis of patients referred for dizziness alone (n = 64) 
to those of patients with dizziness and history of T-LOC 
(n = 134).
All the information were recorded from patients as part 
of the routine clinical care, and collected into a database 
anonymously, for the purpose of the present analysis.
No Ethics Committee formal approval was needed 
for this study, as recent Italian Legislation [General 
Authorization to Process Personal Data for Scientific 
Research Purposes-1 March 2012 (web document no. 
1884019)] conceded that, in case of retrospective stud-
ies, where no intervention was made on patients, who had 
given informed consent to the use of their clinical data, 
Ethics Committee should only be informed.
Statistical analysis
Statistical analysis was performed using SPSS version 23. 
Student’s t test for unpaired data was used to compare con-
tinuous data between groups. The χ2 test was used to com-
pare dichotomous variables. A p value < 0.05 was considered 
significant. Data were reported as mean ± standard deviation 
or as percentages.
Results
The prevalence of dizziness in the population referred to 
our Syncope Unit in 1 year, was 50%. The characteristics of 
patients referred for dizziness alone (n = 64), and of those 
patients with dizziness and history of transient loss of con-
sciousness (n = 134) are listed in Table 1. Patients without 
history of syncope, experienced dizziness more often with-
out predisposing factors and precipitating events as postural 
changes, exercise, micturition, defecation, cough, swallow-
ing (64.1 vs 78.4%, p = 0.034). A history of orthostatic hypo-
tension was significantly more frequent in patients with a 
history of T-LOC, compared to those with dizziness alone 
(43.3 vs 28.1%, p 0.04). The tests performed in Syncope 
Unit are listed in Table 2. Dizzy patients without history of 
T-LOC, had a positive response to TT in the 61.9% of the 
test performed (13/21), showing mostly vaso-depression.
The different final diagnosis are reported in Table 3. A 
final diagnosis of pre-syncope was made in about the 80% 
of the patients without a previous history of T-LOC. Patients 
without history of T-LOC had a final diagnosis of benign 
paroxysmal positional vertigo (6.3%), transient ischemic 
attack (4.7%) or psychogenic dizziness (7.8%), as confirmed 
by audiologist, neurologist or psychiatrist after a third level 
evaluation, performed when the diagnostic work-up in Syn-
cope Unit was negative.
Syncope was diagnosed in the 82.7% of the patients with 
dizziness and history of T-LOC.
Discussion
Syncope is a very common condition, with quite various 
clinical presentations and prodromal symptoms, espe-
cially in the older patient. It is also known the overlap with 
symptoms that fall into the spectrum of vertigo districts, as 
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indeed dizziness, which is one of the most frequent reasons 
for referral to the ED after falls and balance disorders. In 
this clinical context a wide and standardized evaluation in 
a specific syncope clinic may be beneficial [9]. To the best 
of our knowledge, this is the first research paper assessing 
features of patients with dizziness in a Syncope Unit. Law-
son et al. [10] have previously reported a 33% of dizziness in 
patients referred to the Falls and Syncope Unit in Newcastle 
in 1 year, focusing only on vestibular disorders.
A multidisciplinary care pathway, based on current guide-
lines of syncope and falls, has already been developed to 
evaluate unexplained non-accidental falls and/or syncope in 
geriatric patients [11]. Indeed, the management of falls and 
syncope in a geriatric population is challenging, because in 
up to 60% of the cases a witness account is not available and 
about 35% of the patients are left without a good explana-
tion for their syncope. Thus, older patients with frequent 
unexplained falls and/or syncope visit different specialists, 
undergo various diagnostic tests, which sometimes are also 
repeated more than once, extending the time for diagnosis. 
Furthermore, it may be questioned whether all the patients 
have undergone the appropriate diagnostic pathway. The 
same applies to geriatric patients with dizziness, not always 
related to syncopal or pre-syncopal mechanism, but rather 
due to labyrinthine disorders, transient ischemic attack or 
psychogenic dizziness.
All the patients referred for dizziness without history of 
T-LOC, received a diagnosis at the end of the diagnostic 
work-up: a pre-syncope was most frequently diagnosed. 
A similar prevalence of pre-syncope was identified by 
O’Mahony et  al. [12] in a smaller sample of geriatric 
patients. Different diagnosis, have been identified in the 
20% of patients with dizziness alone as transient ischemic 
attack, psychogenic dizziness and vestibular vertigo, 
according to previous studies [10, 13].
Orthostatic dizziness is defined as a non-vertiginous 
dizziness occurring when patient passes from the supine or 
seated to the upright position [14]. It is often complained 
as an impending loss of consciousness or light-headedness 
[15]. This condition accounts for the 42% of generic diz-
ziness and for the 55% of non-vestibular dizziness and the 
prevalence increases with the age. It is common belief 
that orthostatic dizziness depends on orthostatic hypoten-
sion, although they must in fact be considered distinctly 
[16]. Kim et al. [15] demonstrated that only the 51% of the 
patients with orthostatic dizziness had orthostatic hypoten-
sion, mostly the classic or delayed type [5, 13]. Jeon et al. 
[17] showed that the second more frequent diagnosis was 
benign paroxysmal positional vertigo.
The relationship between orthostatic dizziness and 
orthostatic hypotension is not completely understood and 
future research studies are needed.
Table 1  Main clinical 
characteristics and drug therapy
Structural heart disease: coronary heart disease, heart failure, pulmonary hypertension, severe valvulopa-
thy. Hypotensive drugs: angiotensin converting-enzyme inhibitors, angiotensin receptors blockers, diuret-
ics, β-blockers, α-blockers, calcium channel-blockers, nitrates
Dizziness without 
T-LOC (n = 64)
Dizziness with T-LOC 
(n = 134)
p
Mean age (n ± sd) 62.8 ± 18.8 64.6 ± 19.4 0.603
Female gender (n, %) 27 (42.2) 74 (55.2) 0.086
Hypertension (n, %) 29 (45.3) 74 (55.2) 0.192
Diabetes (n, %) 3 (4.7) 18 (13.4) 0.062
Structural heart disease (n, %) 12 (18.8) 21 (15.7) 0.587
Atrial fibrillation (n, %) 5 (7.8) 17 (12.7) 0.307
Transient ischemic attack/stroke (n, %) 5 (7.8) 7 (9.0) 0.788
Orthostatic hypotension (n, %) 18 (28.1) 58 (43.3) 0.040
Vestibular disease (n, %) 5 (7.8) 10 (7.5) 0.931
Depression (n, %) 11 (17.2) 30 (22.4) 0.398
Mean number of drugs (n ± sd) 3.0 ± 2.8 3.7 ± 3.2 0.189
Hypotensive drugs (n, %) 32 (50.0) 75 (56.0) 0.430
Antiarrhythmics (n, %) 2 (3.1) 8 (6.0) 0.393
Antiplatelet agents (n, %) 17 (26.6) 43 (32.1) 0.429
Anticoagulants (n, %) 5 (7.8) 18 (13.4) 0.248
Oral antidiabetic medication (n, %) 3 (4.7) 16 (11.9) 0.105
Benzodiazepine (n, %) 9 (14.1) 13 (9.7) 0.361
Antidepressives (n, %) 6 (9.4) 24 (17.9) 0.117
 European Geriatric Medicine
1 3
Table 2  Test performed
ECG electrocardiogram, VASIS Vasovagal Syncope International Study, POTS postural orthostatic tachy-
cardia syndrome, CSS Carotid Sinus Syndrome
a Abnormal ECG: atrial fibrillation, BBS, bifascicular block, previous myocardial infarction
b According to the “VASIS” (Vasovagal Syncope International Study) classification [8]
VASIS 1 (mixed) is defined as: decrease > 10% of the basal heart rate, lowest heart rate > 40 bpm or lasting 
less than 10 s. With or without asystole less than 3 s, coupled with a previous blood pressure fall
VASIS 2 A (cardioinhibitory without asystole) is defined as: lowest heart rate < 40  bpm lasting > 10  s. 
Without asystole, coupled with a previous blood pressure falls
VASIS 3 (vasodepressor) is defined as: decrease < 10% of the highest heart rate
c Delayed orthostatic hypotension is defined as a slow progressive decrease in systolic blood pressure on 
assuming the standing position, in the absence of bradycardia
d POTS is defined as a heart rate increase of 30 bpm or more, or a heart rate over 120 bpm, within the first 
10 min of standing, in the absence of orthostatic hypotension
e Cardioinhibitory CSS is defined as cardiac asystole lasting > 3 s
f Vasodepressive CSS is defined as a blood pressure drop > 50 mmHg without significant bradycardia
Dizziness without 
T-LOC (n = 64)
Dizziness with T-LOC 
(n = 134)
p
Abnormal ECG (n, %)a 4 (6.3) 8 (6.0) 0.938
Orthostatic hypotension (n, %) 23 (35.9) 61 (45.5) 0.441
Tilt test performed (n, %) 21 (33.3) 73 (54.9) 0.005
Tilt test positive (n, %) 13 (20.6) 49 (36.8) 0.023
VASIS 1 (n, %)b 1 (1.6) 7 (5.3) 0.224
VASIS 2 A (n, %)b 0 (0.0) 1 (0.8) 0.490
VASIS 3 (n, %)b 9 (14.3) 31 (23.3) 0.143
Delayed orthostatic hypotension (n, %)c 2 (3.2) 5 (3.8) 0.837
POTS (n, %)d 1 (1.6) 4 (3.0) 0.556
Carotid sinus massage performed (n, %) 28 (44.4) 83 (62.4) 0.018
Carotid sinus syndrome (n, %) 0 (0.0) 3 (2.3) 0.230
Cardioinhibitory CSS (n, %)e 0 (0.0) 2 (1.0) 0.328
Vasodepressive CSS (n, %)f 0 (0.0) 1 (0.8) 0.490
Ecocardiography (n, %) 3 (4.7) 10 (5.1) 0.461
24 h ECG monitoring (n, %) 7 (10.9) 10 (7.5) 0.414
24 h Blood pressure monitoring (n, %) 5 (7.8) 13 (9.7) 0.665
Brain computerized tomography (n, %) 12 (18.8) 44 (32.8) 0.040
Brain magnetic resonance (n, %) 5 (7.8) 12 (9.0) 0.788
Electroencephalogram (n, %) 1 (1.6) 20 (14.9) 0.004
Carotid arteries ultrasound (n, %) 12 (18.8) 24 (17.9) 0.886
Table 3  Final diagnosis
BPPV benign paroxysmal positional vertigo
Dizziness without 
T-LOC (n = 64)
Dizziness with T-LOC 
(n = 134)
p
Syncope (n, %) 0 (0.0) 110 (82.7) < 0.001
Fall (n, %) 0 (0.0) 12 (9.0) 0.013
Pre-syncope (n, %) 51 (79.7) 0 (0.0) < 0.001
Epilepsy (n, %) 1 (1.6) 0 (0.0) 0.148
BPPV (n, %) 4 (6.3) 4 (3.0) 0.280
Vestibular migraine (n, %) 0 (0.0) 1 (0.8) 0.487
Transient ischemic attack/stroke (n, %) 3 (4.7) 0 (0.0) 0.012
Psychogenic dizziness (n, %) 5 (7.8) 4 (3.0) 0.130
Metabolic disease (n, %) 1 (1.6) 3 (2.3) 0.747
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Limits
A possible limitation of the present study is the selected 
sample, not representing the general population of patients 
with dizziness.
In defining the concept of dizziness, we referred to the 
definition proposed by Drachman et al. [3], because the 
most recent definition of the International Classification of 
Vestibular Disease [18] is too generalizing and not entirely 
applicable to a sample of complex patients, as ours.
Conclusions
The Syncope Unit can play an important role in the assess-
ment of patients with dizziness, as confirmed by the present 
study in which pre-syncope and syncope, initially suspected 
as the underlying mechanism of dizziness, have been con-
firmed in the 80% of cases. Selected patients should then 
be managed and treated according to the European Soci-
ety of Cardiology Guidelines of Syncope [5] and, when 
needed, referred to a multidisciplinary approach, consider-
ing possible otological, neurological or psychiatric nature 
of dizziness.
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